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JPO aad 110? IT. are not: resiko^asible foif any 
xaaaaages caused: by. the: use: of thlis tranalation. 

i ,Th.i^ dpcyjtient .tias ijeen translated by coii^utei:.. So tiie 
trans iatlpa ttiay not- rg.f l:ect the jprigirtal. precisely. 
2i.**** stiQwa the word wtti^shi can not b:e trari3lat:ed.. 
3 . In the drawingrsy any words are not translated. 



PETAItED DESCRIPTION 



[fiefcailed: DesjQriptiqn of the Invention] 

[Field of tjie Iwentionj This invention relates to ttoe binder 
for electric doubly, layer capacitor electrode?. 

[0.002:1 

[jDescjription of. the prior ^i.rt.] Demand has ejcpanded the electric 
dovtble layer capacitor as. a backup, ppwer supply of a personal 
Gotnputer or a pprt:a]ble deyice.,. Furthejntipre, the tipgrade is 
demanded .as auxiliary power, such aa making not tmly the ,m^re 
object for memory: backup but a size motor drive in .recent y^rs 
etc^ .In. order to make an electric double layer capacitor :upg.rade., 
it is StJBJSGT ho.w. a. high-. density electrode is developed by 
stopping interxial res .i stance lovr,. As an electrode of an e-leGtri:e 
double, layer capacito.r ,.. although activated carban is mainly 
used, in order to ma.k;e a. charge collector tnaintain activated 
carbon., activated carbon^ and a binder are mixed and, .xisually 
it is used.. A. pplytetraf lupxoethylene system .polymer, phenol 
resin,, an acrylic, resin, eellulpBe, pplyvixiyl .alcohol, water 
glass, etc., were used, for the conVenti©nal .binder for electric 
.double: layer cap.ac;itDr electrodes. 
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[0Q03]: 

[Probiera to be solved by tihe inyenfcipnj Hqwewei^^^ when a 
pol.yt.etraf luorpethylene sysfcem pplyraerv .phenol resin,, 
qellulpse. Water g.iass,. eta. are used as .a binder. Since the 
pliability of the electrode obtained is inferior, a .binding 
.property with, a charge isolXe;qtpr .is not enou.gh. and ■yih&n an. 
aciyiLic resin an4' polyv^inyl-.alcoh^ are use.d., since .resin covers 
the activated carbon surface 0x it is easy to disig:plve re^sin 
itself in. an electrolysis solution.^ there is a problem that 
activated carbon and a charge cpl:l.ecto>r are uriitiainta.inab.le . The 
el.ectr.iC: double layer capacity of the electric double layer 
capacitor which reslsteLnee of the electrode obtained becomes 
high.,, therefore is obtained, from the above point becoaies .I.qw-. 
The purpose of this inventlpn. is to provide the binder f etr 
ele.c.tri.G. do.uble layer capacitor e.lectr is rare to 

coyer the adtivatfed carbon .siirfacfe, and caja produce thiS 
activated carbon electrode which aGtitrated carbon bound, 
strongly to the charge collector, and attains high 
capacifcy-'lzatipn. of an. electric (3puble layer capacitor, i.e.. , 
the improvement in. the;: diig.charge .current phareict eristic, .by 
this . 

[0.0.^)4:] 

TA means for solving. inventipnJI In ordfer that this inyention 
may solve abov^ -mentioned SUB^JECT, (a) .aromatic vinyl xmit , (b) 
A binder for electric doxible layer capacitor electrodes being 
cppplymep latex (henceforth a "specific. copolymer") containing 
.a cpnjugafce^a jiiene m (c) {meta) acrylic este^r m.±t-( and (d) 
ethylenie? -unsaturated- carboxyii^ unit is provided. A 

diameter of a latex: iparticle o.£the above ^mentioned binder f.pr 
electric: double layers is a binder fear characterizing [ l'2iy-6Qe 
nm. and a. glass transition point I rby t15V-:i.$0 electric double 
.layer capacitpr. elgctrpd^s, 

[00.05:1 

[Mode for carrying out. the invention] This inventicai is 
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escplained in detail below. In this invention, a "unit" shows 
structure: of each .marioim&r origin after a monomer carries out 
a. ra.dl,cal. poii^ieriziation... 

A specific eogolytner used far <.spe.eif ic copolymer? this 
iriYeiifcipli is; a cppqlymer; which consists of (a) aromatic vinyl 
unit, (b). conjugated diei^^^ a :(c) (meta) iacrylic ester unit/ 

and a Cid) ethyil6riie>un'Sa unit.. 
Although structure after aromatic vinyl coftipDuttds:,. such 
styrene, alpha -me thylstyrene, p -methyl sty rene, vinyltoluene, 
PJRORU styrene, and diYinylbenzene, carry put a radical; 
poiymeri^afeCon,. for example is mentioned as an above-mentioned 
<a) aromatic vinyl, lonit ,. especially being used preferably is 
.styrene. a rate o.f this (a.): aromatic i^inyl :unit -- usually 
20- of- the whol.ie: specif ic cpp.plymer -- .it is. .,40 to 75 weight % 
still rciQ.r;6. ■paf.e.f etabiy 30: to; SDweight % preferably SCtweight %, 
In.leas-than.20 weight %, if a Q!0p.olyme:r ntay be sticKy, ifttepsity 
may. he lost and it- exceeds 90. weight it may be said :that a 
copolyjne.r becpmies hard. toO: rauph and bond strength, as a binder 
and pliabiiitsf are inferior,,. ^Uspve -mentioned (b) .conjugated 
diene unit ie ah indisp.efi$able ingsredi^rtt in osrde^' t.o .giy.e 
moderate pliafeili.ty and elongation to a specific copolymer 
obtained.. StruGtijre a-fter conjugated. .diene compound^, -^uch as 
1,. 3:- butadiene, iapprener the 2Tchlp:ro.-7 l, :3 -butadiene, a,nd 
chloroprehe^ carry: out a,. radic.a.l pgilym^riawitlpn, for i^stample 
is specif i.caliy meat ioned,. and especially being used pref .erably 
.is l./g. -butadiene, this -■^ (r- h conjuga-ted diene -- a 

unit a. rate; r.- desirab.l.e specific rr- a : copolymer the 
whole: 4.0. — weight %, l.ess than — further tiesirabie 
38 — weight: % less thau --it is . in 40 weight % or more., 
a specific, eopolymer covers activated carbon too much, and the 
electric dpxible layer capaclfcor chagcacterlj^.ticimay b^ worsened. 
As an,abpve;-mentipne;d ( c.) Cmeta) acrylic ..ester vmit, For example 
(meta.) , methyl ae3?ylat&, ethyl acrylate (meta) , acrylic acid 
(met a.) n-propyl,, {Meta) A-crylic acid i -propyl.,, acrylic acid 
{meta} n-butyl,. {Weta) Aorylic acid i-bufcyl, .acrylic acid 
(meta.) nr-amyl< acrylic acid (.met.a) i.-^amyl:, (Meta.) Acrylic acid 
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hexyl , acrylic acid (meta) S'^hexyly acrylic ae id (:meba) :OGtyl, 
(Metal AGryiic acid i^npriyl,. decyl acrylate (meta) , acrylic 
acid, (meta) hydroxyroatbyl , (Meta) .Structure after acrylic ester 
(tneta) , ^xxch as acrylie acid hydr.Qxyetliyl and acrylic acid 
.{mgta). ethylene ©UEIKORUJI.., earrres out a radieal 
poXY^B'riz&ti^tL, is mfent.ijpned,. I..t: is methyl acrylate {tneta) 
methyl acrylate (raeta,)- , toutyl acrylate (meta) and to 
especially he. used preferably being used preferably, a irate of 
this (c) (meta-) acryiio e^ter unit la- of the whole specific 
copolymer -~ it is 12 tp. .35 weight % preferably 40weight In 
less than ID Tfs?ei.^hf when a cptii,stitM.eiit. for electric double 
layer capacitor electrodes is adjuated.using a binder obtained 
and It applies to current: ^jollectlon material^ ela.sti.city and- 
intensi.ty of a coat are, inferior and it is not .desirable. When 
.it.excieeds. 4.Q ^weight % , the §t^i lifcy pf a pd.lymeriziation system. 
oE a, specif ic. G.Qp.olyTtier. is inferior, and adhesion as .a binder,- 
etc.: Eall,, and. it- is- not. desirable. 

loom] 

■hs an above:- mentioned (d) 

ethyl.enic-.un.sat.u:rated-oarboxy^ unit.., structure after 

acxyl.icacid,. acrylic. acid (meta), itacpni.c a<3id, .^.umaric-.acid^ 
maieic. acid, ete. ^c?ar.ry out 'a radi.cjal pajym.erizatipn is 
mentioned, .A rate of this- (d) 

efchylenic.-unsat.urated-carboxy lie- acid unit is 0..1 to 
lOweight % of ^^specific.cepolyiner preferably, in lesS' than 13. i 
weight %->. .if bindier perfQ^rKjance of a cqipo.lytne3: and chemical 
•r^sl^tanc^ .may be inf eriar and. it ex<?eed^. IQ "weight •% on the 
other- hand, it may become, that in :WhiGh a water resisting 
property and ^.torage. st^b.il.ie,y are inferior.: In a ispecific 
Goppiymer u.s..ed in.this. inyentiDn, a -functional group cpnteht 
.compoand unit of {&}■ aboyei-mientiprted - (d) and 
cQpolyraerizable others raay contain. As ;ah abotm-mentioned (d.) 
functional group content compound unit, .acrylainide (meta.) , 
Alkyl.ami.de of' e.thylenic unsaturated p.arbpxylic acid, such as 
N-raethylQlacry-iaraide; Vinyl. aceta.fce., .Cajrbpxylip acid vinyl 
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ester, BMcii as vinyl propionate; BthyLenic unsaturated 
dicarboxylip.: acid,. An acid anhydride., monoalkyl Astel, and 
monQamidfe; Amii^ipetfeyl ac:E'ylate , Amino alkyl ester of etliylenic 
unsaturated earbQxylic acid, siicfe as dimetiiyl:amimo ethyl, 
.acrylate and.butylamino ethyl acrylate ; lAminoeithyl aerylamide, 
AiTiinp a.lkyiamide of ^thylehic. unsaturated aarboxylic acid, S:uch 
g.:s d±:metljyi aminomethyl methacrylamide and methylaminop.rQpyi 
me tha cry 1 amide; (meta) Aerylonitrile, VinyX cyanide system 
.compqxAjicls> such, as alpha.^pi^ipitU aery Ion itr lie; structure after 
arisaturatlon.altphati glycidyl ester, such as glycidyl 

(iiveta:) acrylate, etc-, carry out a radical polymer i nation is 
mentioned,, and' etbyl.e:ni:C.-un.9atyra.ted-carb0xyl.ic-acid :amih.Q. 
alkyi.amid:6 is Uised preferably. A rate of this (e) ifimctional 
grroup: content, compound unit:: rs Q , l to iijweight % of the wJiole 
:gpeci.£ic. polymer preferably,. These (a) Each monomer which 
con;stitutes. a cQpoi.ymerlzat.ion unit of - (e) is one-sort 
independent., or two or more sorts can be used together and used 
for it. Glas.0. transition .points :(Tg) of a specif ic : cop olymei; 
u^.ed. in thisi inyentlpri. ^re ui&tiaLly -:1.S 1.5.p mi<l are 5 

** _ 6.0 *.* still mo]?e prefer-ably -5 ** - .lao ** preferably.. In 
Tg,. less: than [; -1.5 **• %, a cog|olymer CDv:ers activated carbon 
too muchy and imped9:nGe- becom^,& high easily, l.£ Tg exceeds 150 
**, pliability and. a<m«siyen:ess may be.cpme scaursie and an 
.adhesive pr.operty t.o current dollection .rrjaterial of an. 
.electrode, or the. mDldability G.f. an. electrode may 'be inferaor 
in. a binder obtained with a specific copolymer. 

1.0 OX) 7] 

In, this in^enttioB-, when specif ic copolymers .are the paarticles 
of .core shell structure , (a- i). -5. to 75 weight % of .aromatic vlny^l 
units,: 15 tp .65 -weight-^ of Gpnj (b.ri) pnits, (crr.!} 

11 tp: 40 weight h. of ' acrylic ester .tinita,. p to 2 weight % p€ 
.^thylenie-un^^turated-caxbpxy^^ (d-l) sinits and X&-X) 

the. above U-l) , 0. to 2 weight % {however) of .fwuctional -group 
content corappund units (meta) of a mpnomf r - (d.-l) 
copolymer l;Eab.le others: Th^, cppplymer XS r m .weight ;Beptipns, 



Machine Translation of tIP 11-162794 



.and (a'-2)- 25. to 90 weight % of aromatic vinyl .units which consist 
qf. fa-l):+lfe'-l):+{a-l)>(d-l5:-i-(e-l) =^1 Op .weight (b-:2} 35 or 
less, ■w.eight % of .donj;ugated. diene units : and 1.1 t.p 4 0 weight % 
,of acjryliG: estea? (:ine.ta- (.c.-2). ). iwilts, .(d-a) q,.:5 to 30 weight % 
of ethylenio-'imaat-urated-earboxylic-.aeia .imits and (6-2) the 
aboye (3,-2):,. 0 to 30 weiight % of ;fim:cti<3.iial .group content 
Gomppujttd: un.i.ts- Qf :a moripmer - (d-?) p.pp.qlymerig.abi^ ■ others, 
Espeoially the. thing corisist-ed.' P-f the papalym^r TXO whiqii 
consists of (however, {■a-2}+:(b-2).+:{,c-'2).+.(d-*2}+.:(.e-2) ^100 
w.elgh.t.%): ~ 95 w.ei.ght s.e;q.tipris- (hpw^ x+Y^iOO yreight sectipji.) 
is. preferred.. However.,, when using the specific .copblym.er Pf the 
above -mehtiphed strupture, the? rat^ in the whole Gopplytter of 
each, monomer ic unit shows the rate in the whole particle which 
set the cppplymer- 3<; .and ttm. cppp:l.yraer Y.-. 

E.Q0:08] 

•As an arptnatip vinyl unit, in the above-mentioned copolymer X 
port ion (a-i) the same thing as above-rmentipned. (a) aromatie 
yinyl unit i.s. mentipnedi The rate in the qppolyme.r. x. of thi:s 

(.a-l.> arpmatic. yiayi -uiiit: is 25 tp 45 wsight % prefeirably five 
t.Q 7.5weigrJat ht les« thaih 5 weight %, .if .the intensity pf :the 
binder obtained may become insufficient and exceeds 7S weight 
a cppp.lymer raay .becpme. hard too much .and .the .bond strength to 
activated earbpn, a char.ge cpl.I.ec.tpr, .etc. and the pliability 
Qf a binder aCijuired m^y be inferior, .lis the abPv.e>.rognti.Ghed 

(b-l) conjugated, diene raonpmeric unit, the same thing as 
ahove.-Bctent.ipn6d (b) ppnj:ugated.. diene unit .is :men.tipned. The 
rate in the coppl^er- x of thi^ Cb~.i) conjugated diene unit .is 
25; to 45. weight % p:re.f erably 15 to ^.Swelg'ht % . At Xe^s than IS 
weight %> a copol>wer may bescome hard toomuch, the bond strength 
to. activated carbon,, a charge cqllePtor , etc . and the pliability 
pf a. binder acqu.ired may be infer iQ.r, and wjieh it exceeded .65 
weight % , and Tg be.cpmtes: low top muPh., pr^tpares th& const ituient 
for eslect.rodes. and applies to current colleption material, a 
coat becomes the sticky thing with a tuck. As the 
above -mentioned (c-1) (itteta) a.prylic ester :unjL.t , the same thing 



Machine Translation of JP ll-imim 



as 9,bover-meRt±oned (c ) (meta) a;ca?y 1 ic ester unit is raentioneci , 
The rate in the copolymer- 2?' of - this Tc-3,) (meta) acrylic e^ter 
unit is 20: t0. 35 weight % Jjr.ef&rably ten to 4pwelght In less 
than 10 weight. %, when, the .Gonstitnient for elect rid double layer 
■eapaei tor electrodes is Eirejjar.ed using the:Mnder obtained and 
it applies, to current cqllection material, the elasticity and 
intensl.ty of: .a.coat are inf eri.pr and It i.s not- /desirable . When 
it exceeds.: 40 weight %, the. staebiltty the poiymerizatiQn 
system of a specif ic: copolymer- -is .inf erior^ ■ and -the a^ahesion. 
as a. binder,, etc. f^ll, and it. Is not idiesiraible. As the 
above- ment ioned id-X) ethyl eni c - unsat lira te.cj'- carboxy 1 i c .- a c i d 
unit, the same thing- &a above-tftentioned (;d) ung.aturat.ion 
icarboxylic. acid xmits. .is: mentioned, -and the rate In the 
c?.qp.qlyimer X is. preferably used,' at 0 to iweight •% o.f a rate zero 
t.o- 2^eight %■-. If i.t exqee.ds. 2 weight the stprage stability 
of the- .binder obtained, a:Wa.te^ir resisting property, and alk&li 
resistance-, may get. worse. As the above -mentioned i&'l.) 
functional group content, compound unit, the :same thing as 
aMve-^'tnent ioned t.e) functional group content compound unit is 
mentioned, -^nd the. rate in. the copolymer .X is preferab.iy used 
at 0 to Xweight % of . a rate zerD t.o 2weight If -it exce-eds 
2. weight %, the storage stability of the binder obta-ined, a water 
resisting property, and. alkali resistance ttiay get vfprse, 

[0009] 

As an. aromatic, vinyl unit in the above r ment ioned copolymer Y 
portion (a-rZ) the same thing as aboyeTtnentioned (a) arojnatic 
vinyl unit is mentioned,. A rat;^ in tjie copolym.e-r Y .of ' tMa (a-2) 
aromatic yiiiyl i«pnd«ne3? unit, is 35 to. .7.5 weight % preferably 2.S 
to SQwetght %, In less than 25 weight %, if -a copolymer ^raay . be 
sticky, intensity may be los.t and it exceeds po weight .%, it 
may: be said; that a .copolymer becomes haxd top mych .and. bond 
strength, atid. pliability as a tainder are inferior. As the 
above'mehtiohed (b-2) conjugated diene unit., the same thing as 
abov^e-mentioned (b:): conjugated. diene unit .is. mentioned. .A rate 
in the copolymer T of. thi^: (.br:2.) con^jugated .diene unit is 30 
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or less, weight % preferably 3.5 or lass weight % . If it exceeds- 
35 w.ed.ght %, a cppolymer ttiay cover acitivate^i carban 1:00 much, 
internal x&&lBmnQ:e caay go up,. m.& the electric- asssublei la.yer 
capa.Gttor eharacteristio may he inferior.. As :the 
■abgye-meritioRed .(e-2): (meta.} acrylic ester unit , the same thing 
as. above-mentipned (c) .(met;a>: acetyl ic ester, .unit is tnentipned, 
ft rat0. iti- the: copQlyroer Y Of this (e-2> (:me.ta.) acrylic ester 
unit is ZQ- to 3.S weifht %. preferably 11 fe.o .4:0w.e.ight %. In less 
than a 1 weight %, -when: a constituent for electric double layer 
capacitor eiecti^oeies i&: prepared using a binde^' obtained and. 
it a.pplies to current collection .material, elasticity :.and 
intensity of a. coat are inferior and it is not desirable. When 
it e3fceeds 40 weight %> the stability of a polyijserization system 
:of a specific feppplymer is. inferipr, and adhesion as .a binder, 
etc., fall, and it- is Apt d.e^.i?$abie - Asi thfe abDye-raentiPitied •(.d-2}• 
ethylehiG-unsatura■t«d-carboxy^ia-as2:id:unit, the satrie thing as 
.abQV.e--.menti.oned (d.) uaisaturation carfeoxyLic acid units is 
mentioned, and a rate in t^e copolymer Y is preferably used at 
2: to iOweig;ht % of a rate, p,5 tp.,30weight ■%. The, stability of 
a; binder obtained- :as. .it. is less thafi .0.,:5 weight % worsens, ..and 
it is- easy to generate a. congelation., and. inferior to mechanical 
.and the chetnieal stability o.f a binder. On the other hand, ^hen. 
it. exce&ds. 30 wei-Sfht %, viaapsity of .a binder j^btainea becomes 
high too much,, ati.d is; inferior to- stprage stability, a mt.ear 
reei'Sting property, and alfcali resistance. As -the 
above-mentioned: te-2). functional .group .pontenj; compound xmit., 
the. sam©: thing as above-mentioned (&) iiinctionial group cPntent 
Gompouhd. unit. is. meAtiQiied, .and :a .rate in. the copolyftier Y. is 
a tp. 10- weight: -%. preferably zer0:tG SBweight When it exceeds 
3.0 weight. vls.eosit:y of - a binder pb:ta:i.ne4 becomes high .too 
much,,, .and is. inf er.ior to storage. .s,tabi,li:ty., .a water resisting 
property:,, arud alkali '.resistance, 

CO 010] 

The. ra.te of the coppl-imier- X in- a specific cop.plynier {.copplymer 
Xt Gopolymer- Y) i.s 2Q. to 70 weight %. ©t.il.l. .more .pref erably ten 
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to 8 p weight. % pjrefferafef-ly. five- to ^OVeiglit %. The boiad strength, 
to the. act.iva.ted carbon of tha biricJer obtainecj as the. .rate: q£ 
the c.opp.lymer X is less, than- 5-; weight , a charge :ColleGtp-r, 
etc. may be in.«-uf;£ic;.i.ent f aiicj it ma;y become that in which the 
intensity of. tile binder which, will be obtained .i.f it exceeds 
?:0. weight % is inferior,. As- f-br; a. apecifie cppp.l.ymeri, i.n this- 
invent ion,, it i& preferred, that the cppdlymers X are core and 
the core shell structure- wboa^i cbpolytijer .Y is shell. 

[Q.Q 11 3: 

The binder for elsctrlc. double, layer cap.acitpr electrodes of' 
this. inwe-nt-±on consists of: a. drainage system-d-ispersinig .element 
of a. specific cppolyrner. 12:0-€00 nm is desirable still m©re 
prefierred,. and the; mean, particle diameter .of the specific 
eopqlimie.?:' particie.s di.stributed in this drainage system 
dlsp.eir.sing .el eioent is l.*0-40.Q- nin., .In a specific copolymer, many 
internal resistance becomes it high, that the mean particle 
diameter of -specifl.e cppolymer particles is less than 12.0 nm 
aibput aotivatecl carbon too. much, on the other hand, When it 
.exceeds eOQ xm.,. tjsei st^llity of a specific .eopolymer is 
inferior, -the adhesiveness of the :binder obtained with a 
specific, copqlymear becomes- SGarce, and the adhesive property 
tp: the current, eqll.ectipn material of .activated .carbon is 
ir^eeripr-.. The -splids. co.nG.eii.tratipn of the :.water 4ispersisig 
element of a speeif ic copolymer is Tjstaally 35 to 60 .weight % 
preferably 20: to esweight %.. 

[00121 

In. this invention, a Sipecif ic- copolymer .can be inanufactured by 
carrying- out the emulsion polymerization of the monomer which 
has: the abpyer.ine-ntapned structural unit, h core cpnsi^^fcs of a 
copolymer whose; glass, transiti^ is ^5.p-5Q ** :espec.i.al.ly/ 

;and shell, a. specific., cppplyroer of core shell, structure which 
consists of a copolymer whose, glass traftsition point is 0-1:00 
Under existence of seed particles which a glass fcransitipn 
point becomes firpm a copolymer which is -50-50 **■, .A. method of 
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carrying out seed polymerization of the monomer from which a 
glass transltipa point of the. copolymer ■will be p-iO.O ** is 
preferred,, arid-,, specif leal ly> a msthod of polymerizing a 
moaomerlG mixture: whieh gives the above-.Bsenfeioned . copolymer Y 
is preferred, under existence of seed particles which consist 
of the above-mentioned copolymer X.: Here, the umjal .em^i.lsion 
ppiymeri.zation. .is tidied for both manuf ac.tures and seed 
pOlyraerization: of . seed par.t.iciea. Aipublicly Jcnovm method can, 
be adopted on the occasion of the above -men tioned e^mulsion 
polymerization,, and it. can manufa.cture using an emuTsif .a 
pplymeri.2atio.n initiator ^ a Tnoieenlar weight mpdifier, etc. :.in. 
an aqueous medium.. Mere, as an emulsifier, ah. anloehic 
surf ace -lactive agent,, a nonionic surface -active agents an 
ampholytic. surface act:i.ve; agent, efeq. are independerit , q.r .twp 
or more sorts can he \ised together and used. .As .an .anionic 
s^r.face-.active. ag^ftt,.. sulfate eistfer of higfter alcohol, 
al'feyibenzene- sulfonates,, an ali.phatiG-BHlfQni.c-.aold salt, 
sulfate ester of a polyethylene :3iyGol alJcyl ether, etc are 
mentioned/, for example... |Ls a npnipnic sjarface active agent , an 
alkyl ester, type, ©f the u;s.u^.l .polyeth^.l#n)B- .gljyepl, an :.alkyl 
ethex type, an aikylphenyl ether type, efec. are used, :As an 
anqpholytie surface active agent ^ as an anion portion, 
carbo3?:Y:la:t'e.:,. sttlfuriq esfcer salt ,- A sulfonate and a phosphoric 
ester. .sa:i.t are mentioned- by wtta.t, has amine .sai.t and qtiarternary^ 
ammoniiim. $alt. as. a .caticm^ portion^ and them specif i.ealiy, 
Betaines, such as alaurylbetaine .and a sfeearylbetaine; a thing 
amino acid type U 3UGh as lauryl .beta-a;l.ani]-^.jf .stearyl 
.be.ta.r-alaii.i.n.e, a- RftX?RI:E;uai (apinpethyi:) glycine, and .an 
DKIJCTIRUJI (araiftQ^thyl) glycine 1 etc.. aro used. The- amount of 
emulsifier used, in a polyimeEizatlon of a specif ic copolymer is 
0,5 to 5: weight section prefierably to total monomea; lOO weight 
sectioriv 

[0Q13J 

As the above-mentioned polymerization initiator ,, water soluble 
polym.erizati.on initiator; benzoyl peroxide, such as :sqdium 
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.persulfate,. po.tassiura persulfafce, and atnmDniumpersulfate, Oil 
SQlubie polymer izat.ion initiators y such a:S lauryl pierQxide: and 
2* 2' -^zobis ispbutylnl. tr.il; a redox system pQlpieri^atioa 
initiator .fey Gorabiiiataou with a reducing agent, ete. are 
independent respecti?i/-ely:, or c^n eonibine and use it . The -amount 
of polyiTaeriizatdpn. initiator- used is p., 5 to 3 weight se.ctidn 
preferably to totsil Woiidmer' IPO weiglit section.. In .a. 
polymerization, of a. specific! copolymer, a molecular weight 
modifier,, a chelating agent, an inorganic electrolyte, etc can 
use a pub.licly known thing-, As the abaye-.-mentipned trioleGul.ar 
wfei.ght. modifier, halogenat.ed hydr.o.carboii,'n-hexyl .^ercaptan., 
such as -Chlor.of oiTO: and oarbon tetrabromide, .N-octyl raereaptan, 
n-dodecyl mercaptan,. t-rdodecyl merc^ptan, Mercaptans, such as 
thioglyGolic..ao.id,-- all. usab.le- things can be :used by the usual 
emulsion- pplymeriz^^^ .#.xfch: .xafltho gene.;, tapinqren, such 
aime-thyl xarxtfeo: gene diswlf.ide s«id diisopropyl xantho Gmai 
.sulfide, and. a alpha.-methylstyrene dimer. The :ainG.unt of 
raQleqular weight modifier used is usual.ly five or less .weight 
sections to total monomer l.DQ' v^reight seGti:Qn.. 

[0.0X4] 

As a pQlymerizafeion method: of a specif ic .Gop.pljTpnie.r which has 
core shell structure;, **. Af t.er palytneri.zl.ng the cppplyn(i.er .X with 
anqther pplyin.erizati.on vessel beforehand and adding the 
spe.G.ified quantity fc'o a pQlyraerization vessel by making this 
copQlyraer X: into-: seed particles.,: A method of polymerizing a 
«»ethpd.of polymerizing a. mpn,pmer whigh :f lyes the :oppolyraer Y, 
or - the ** copolymer X ,-: and polymeri.aing ^ monomer - which, gives 
the c.cspplymer Y within: the. .same polymer^ etc . are 

mentioned:. Also in which me:fehod, polymerization eonyersion of 
the copQlymer X is- 70 weight %: or .more preferably Spweight % 
or more * As; a .me-thod. of ; preparing a monpraeric mixt.ure .'which 'gives 
the copolymer Y., ** After pdlymeri.zing :in some P:f methods, of 
preparing a m.oiiQiraeric mixture by whole -quantity package, and 
polymerizing;,, and ** monomeric mixtures, a method pf adding the 
remainder continuously or intermittently. or .a .method .of .adding 
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** tnonoTneric mixture- continuously from the start of a 
pDlyTO:eri,zation earx.'ba- taken... These methods o.f teaching are al^o 
corabinabie,. Wheti. usually polymerizing the cppQlymer X and 
polymerization temperature polymerizes 5-50 ** and thfe; 
copolymer part Y preferably 5-80 **, it :is 20-60 ** pref erably 
.20-80 Foiym.Bri.Z;aie.i,on time is usually 1.0 to. '30. hourgi. 

[00:151 

<c:onstituent. for. elecferie double layer capacitor electrodes^ 
e..l;e:CtriG:e[qu:ble layer .capacitor : el ectrodEe, .^f tei: applying the 
G:U:E=.r-ent. go ll.ect ion material drsso.lvecj on the electrode cloths 
obtained by making: elec-t]E:ode .qloths- using the constituent f or 
eleetr odes, .containing the actl-yated- .carbon and the .binder f .or 
electric: doiJihle. layer el.ectrq.des whidh become- an ele.etr.Gd€p -it 
may dry and manufacture;, a,nd the above-^menti.oned .cQns.titu 
f -^r electrode'^- can, be appLied. to .curretjt- collectipn materiil.l , 
and it. can. als.o. dry and manufacture.. .As :the abo-sife-mientioned 
activated carbon, there are. powdered activated carbon, 
g.ranul.at:ed aotiye carbon,: etc., , .and .what processed this into 
f ibrous: 03?: a solid, state, and an .act ivated-carbon-.-pqwde.r- like 
thing, may be: used- What processed ; into, fiiaer ^cloths preferably 
the f iltrous activated -carbon which carbonized and carried out 
activation, of' the phenol. reBin. is us-ed:>. ■Conductlye ipolymers.., 
suGh.a^: carbon.; ppiyacetjfiylenes, auch as ciaarbon. black-, Ketche.n 
black, carbGii fiber, meaophase itSarbon., and itap^lpabie! 
pQ.wder- like carbon, and Polly p-phenylene, :et.c., may be .blended 
in. order to give Gonductiyity Qtimx than .the above-mentioned 
a.ct.ivated .carbon- 

.£0.0X63 

in the above7-mentione4 constituent for electrodes,- O.SrlO 
weight - section, cpmijin^ of theMncier of this invention is 
pref erably carried out 0 . 1 tp 20 weight :S:eGt ion by solid content 
to activated carbon 10 0 weight section,. :Good adhesive strength 
[ as ©.goosed to / in the: loadings of the blnder:Df this invention 
/ a raoldability , a charge: col lec-tor., .e.t.G.. :pf etctiyafced carbon 
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at. less than 0 ,1 wight sections 3 is not lOhtained, but if .2.0 
weight sect ions ^re exceeded,, exc.ess vol.tag-e will go :-iip 
rejiiarkal>ly, aM.€ it. is ****** about an. adverse effect to the 
eleetric. <lauble layer capacitDr <;haxaGter:ist;;iG , .1.-200 
weight -s.ect ion addition of the water soluble bhickener may be 
fiiasrr.ied; put, to specific .opp.cpii-ymer' 10.0 weight .s.ect,i.on ..at the 
Gonstltuent. fpr elect^iodfe^ usiji^ the bindjer p.t this Inventipn 
if needed.. As. thie above.-mentlpned w^ter- Soluble thicfeen$;r, 
carboxymethyl cellulose, methyl cellulose, 

hy4rpxymethyle©liulpB^^^ ethyl Gellulp.s.e,, polyvinyl alcphpl., 
polyacrylic a^ald {salt). , .oxidation starch, phpsphoiYl.ation 
starch, casein,, etc. are. mentioned,. As other ..ingredlerits., 
additive agents, such as nqnionioity as a stabilizing agent of. 
dispersing .a^-ent-,-. lat^x.,. such as .sodium hexamet.aphpsphatev 
sodium t.EipxslyphosEvhafey sodluni ■|>yxdphosp^^ and spdiiim. 
pol yacrylate,,. andean anionic suarfac.e-aGt.iye agecit, may be' add.e.d.. 

As: a cpating method of th^ constituent .f. or electric double layer 
capacitor- electrodes produce^ by making it above. Arbitrary 
coater: heads., such, as the- r.everse roll method, the comma bar 
■method:, the QimsiYh methpa'y and the :alr knife method, can ,he 
u^ed,, and neglect. deiSic.catlpn,. .an. iair ;bla;St±ng QTyeiC; a 
drying-b^^-warm-air raaqhlne.,.. an; -infjciar^Jd ;hi^Slt machine, 
far- infrared- hea.ting machine., etc. can be used as a drying 
method.. Drying temperature, may usually be performed at around 
150 **> and may carry put. press and yacmim drying if needecl. 
As. Querent .collect ionmat^eri^I -n^&d for -an electric doilhl^ layer 
capacitor electrocie^ platinum, aluaftimnii, .etc. .are .mBinti.on,ed, 
f-or exait^le. Current, col lection material may be used in the 
state of a metallic fOil^ may spray .metal on the electrode cloths 
which consist of : the above-mentiojnted cqns:tit for electrpdas 
by a plasma metal spray etc , , and may form an .electrode layer. 

[00;18.] 

•<^lec.t;rpde dpvLble l.ayer Gapacitpr> 
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tSjieiri assembling an eleefcrio. double layer capaeitor tising :tlhe 
electric .double layer capacitor electrpcie .produced by 
perfortoifig; it. above, as a;ri electrolysis solution. For example, 
altliQugii etlier;^ Isetoae:, lactone, .nitril^ amiiie.s, amide, a 
sylf.yr- compound, chlorinated hydrocarbon,- ester species, 
carbonate r a.iiitro-.GQmp.pund> a phosplipriq ester Sjyst em comppiind./ 
a.mlfol;ane. s^^tem. cQ■mpou^d;,: .eto^ pan be lised,, Ethers ketone,, 
nitril, chlorinated. hydrocai^Son, carbonate., and a sulfolanfe 
system compound are. especially pref erred. As these ejcamples o.f 
representatipn,. a tetrahydrof.uran, g-^methyltetrahydrofuran, 
i,.4-dip5cane, an. an.iapie,. itipno-. glyme, acetpnitrile, 
Propionita^lle, 4.-niethyl-2-pentanPrie, butyronitrile., 
¥al.eroni trile , benzonitrile ,. 1 ,2 -dichl or oe thane , 
gararaa-^bjatyrplactpne ,. pi:mjetiioxyethane.t methyl formate, 
p2:'Qpyl.ene carbonate > Although, ethylene caj^bpnate., 
•dimefchylLfptraateide, di:rae:thyl sulfoxide, a 
■dimethyl.thiof ormaraide , sul f olane , 3 -methyl -.s.ul f olane , 
trimethyl phosphate,, phosp.horic acid tr.i ethyl, these mixed 
splyentsy etc. can i3.e mejitipned, .It Is :no.t necessarily l,i^ 
to- th,ese> I.f it ref^uis-es:. aa. electric double lay^r capacitor 
Is Gonsti.tut'ed. using partS;, such as a separa.tor/ .a temiiial, 
ancl an- electric insulating plate. Although nPt .Ji?nited 
especially: aBS.. St rucfcusre of anelectricidpuble layer .capacitpr, 
'the wound type- f p3Erm, which., wound .arpund ..rolled f p.tro a cathp^e , 
an. anode, the coin type that congSrised a separator when 
reefui.ri.ng further or the cathode, the anode, and the separator 
i.^ mentioned: as. an example. The electr.iic double layer Gapacitor- 
manufactured, using- the binder for electric, doubly layer 
capaaitor eleet^tpdea of this; inv^ation can be used conGretely 
■conveniently :f:or. backup; p.pwer supplies.,, such .as AV equipment., 
OA. equipment., and coranimicatipn equipment.. 

[00:1.9]. 

iWorKing: example J Ati embodiment es^lains this invention in more 
detail below.. However,, this invention is not restrained at all 
by th^se ■etnbodime.nts.y. Each, yal.uation. :inethpd in an embodiment 
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and a comparatiYe example is shown below. 

(.15: the; eyaliaation of the biri<aer- for electric; cjoublfe layer 
qapacxtDr electrodes 
Measurement of particle diameter 

Particle diameter was measured using raeasurement :Otsuk;a 

Blectrpnics Co.,, Lt^., rttake lassr partfciie diameter 

anaiy'gi s. - system 1 5»Ar 3 o o Q s / 3 1 o O: , 

measurementof- the glass, transition point (fg) 

The; drainage, system dispersing eleraent adjusted the pH to 8 with 

0,.5N; ammonia. so;iutipn was .applied to the crow board,. wa;s dried 

at 1.2:0 ** for l. hour, and the. polymer film was obtained. This 

was. used and it. measured using: the differential scanning 

calorimeter made, f rcsn SEIKO Blecfcronic industry;. 

f2.)th€: eyaluatiqii. of the; electric- double -layer capacito.r 

e.lfedtQ.raes 

FiiJrous-activafced-'CarbQn: (total specific surface area 
=l.:?0-QmVg) 100. weight section and binder 1 weight, as a 
thickening .agent., carbqxymethyl :c:el.lulpse s.olut.ion one weight 
section by solid content, was added .and mixed .well, and the 
constituent for electric double layer capacitor electrodes was 
manufactured, it pressed so that it .might be :iset .to i .mm in 
thi.G'i^ness with. a. hydrsu.lic presa.j and yaeuum drying was 
performed at.t.. is.o *•* for: 2 hpu.rs, .an^ the :el^ctrode layer : was 
p.rpduQed. The. fpllbwing: e'v:alU:at3.ioTis were performed using the 
obtained, elect rpde layer .. 

the Glemens type of a prpducfc made from :.I.ntensity Tester 
Indtist.r^- pf. an. ^Lectrpde it scratched and :f iim istrejiftJi. 

.of an; eiectrpde lay^j? w^is- itteasxired by har.dneee scale. *' .A 
measuring raetfeotiis JX^ KS4.0.0.. it carried out according tp 8 , 4 , 1 . 
Resistance- of an electrode layer pfetainsd^ .measjirlng method 
4 t-erminal metlip.d p-f intern;?^! rjes-istanqe was -measured, 
(3) A const itueiit Cor electrodes obtained by the evaluatipn 
aboye (-2) of axi. electric dauble layer capacitor was coated in 
a bar caating; machine on. lB:«.ml<rrometer- thick .platinum foi.l 
(coating surfacie prodioct; 5. cm .x 3l5^cm) , and vacuum -djjying was 
performed: at 150 for 2. hours,. An .e-lectrplysis spiut ion which 
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dissolved tetraethYlammonium tetraf luorc>borate in pi?ppyleTie 
carbonate was made to permeate what put a separ^itpr made from 
ppityethylene. by: a hex TQSERA. needs qpmpaiiy betweesi two 
electrodes: obtaiued by piercing an. obtained electrode plate to 
discoid 20. mm. in diameter. An upper swine and a lower case were 
pile4up pij this , it sealed with packing -and a coin, type electric 
dot^ble layer c^^jacltipr wa.is:prciduc:fed.. it. diSiCharsr^d.by the i-mA 
emstant:; ciir^e&t; per IF ta tJhis- coin type electric .double layer 
capacitor^ and; electric capacity was measured;. 

[0Q2Q.J 

70: copies oM ion exchange water and o, 3 copy of potassium 
persulfate were taught to- autoclave provided with one to 
embodiment: ^ agitator, respectively, nit.rog.en gas replaced a. 
gas phase portipn; f p£- 15- minutes., and temperature. u|3 was: carried 
put tp Bp ■** . Oii the Pthea? Usxidr an ingredient shown in Table 
1 with another container- was. mixed, and it was dropped at said 
autoclave over 15 hours. During dropping, it reac-ted a:t 8.Q **.., 
A reaction was terminated after agitating at -85 more ** for 5 
.hpurs, af ter: ^:n e.nd.M dropping , «ind„ A. potassium bydr^te 
adjusted. pH to. seven after cooling at 25 *.* , steam was introduced 
after, that, a remains, monomer was rempv;e4y. and % binder for 
electric: double, layer-- capacitor .elect:r,p.des of this, inyentipn 
which subseqwientiy c.onden&es; and ^jonslsts qf :a Watet dispersing 
:&l:6inen.t i>f a specific ;copolymer was obtained. An eyaluation 
result is; shown- in. Table 3 . 

Have, a. polymerizatioo agitator of Embodiments B and 6 
cppplymer x, and in t&e ppBsiJple autpclayfe of .tesir^eratui:© 
control 20 0 cojyies pf- water,. O.S copy :of sod4\ara 
dQdecylfaeinsfenesulfonate,.. 1>0 copy of potassium persulfate 
Taught collecfciyely: th.e, mpnpmer. .qpraponenfr v^hlch gives the 
taol.ecular; weight- mpd.if ier and cppolyrrfeS- X pprtipri .wljlc.h were 
shown .in 0:.5. copy of sodium: bisulfite, :aiid Table 1, and it was 
made to react at 45 ** for 6 hours, and ohecked that 
polymerization conversion wa^: not less than -7p% .. 
(.20 CDntinue after the polymerization of -the .pplymeri,z.ation 



M^Mne Tcansiatiaii of JP 11-162794 



above (.1). of the Gopolyraer Y,. add continuously tbe mixture .o.f 
tixe TOonpmer corapon^nt which gives the molecular weight modifier 
and the copolymer Y; which were shown in Table X oyer 7 hours- 
at. 6:Q **, ahd a pdlymsrization is made to. continue^ rt was made 
to- react at^ 7.0 *■* over 6 hours, after the end of coritinuatlon 
add±t,ipn:,.. and the.: bin^Ser for electric double layer ca^jacitor 
el.ectrodes of this; invent! pp. whicji consists of a water 
dispersing element: Of a specific copPlymer was obtained, Final 
po.lymerizat ion converBlon was 98- .to -9 9%, Its .evaluated using leach 
of the obtained binder for electric double layer capacitor 
electrodes-., .an eyaluation result .is shown i;n Table 5i and 4.. 
In one to: compaxatlye: example. 4 Emb.odim.ent i? the. bindier for 
electric doxible. layer capacitor electrodes which .cgn.s,ists .of 
a, water dispersing; element, of a polymer like. EiRbodimerit 1 was 
obtained ejccept haying carried out the p.resBhtatlon of the 
rBonomer:«2Qmpoiient. at? in. Ta3;^l,e. 2-, J^n evaluation result i.s :^hown 
in Table 3 . 



CP:02l.]; 
[Tablje: l] 
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The cahle address of the monpraer in Tables 1 .and 2 •shows the 

f oUowing cotapoxmel- 

ST.x styrene (fa:) ingredient) 

BDa; Ibutadiepe (. (i?). ingredient)' 

MHA= methi^l methacrirlate; ( (.o;) ingredient) 

BA= butyl .acrylate: ( {.d:) ingredient) 

Aa= acrylic, aqid (:Cd) ingredient) 

itaconic acid {:{d)i; ingredient) 
i^-HAM=N-njethy;l.pXaGr^ { (e) ingredient) 

Al^ha-MSp = alpha-methylstyretie .dlttter .{mole.&ular weight 
ftiodif.ier) 

t-DM=.t-dodeeyl. merGaptan: (molecular weight modif ier) 



100:24:] 

[.Table 31 
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jEmbodiments- .l--5- ©.f Table; 1 are the -GQpbiyrae.rs qt tiie range of 
thig: .invention,, and Tafe.l^ 2 ia a p3;e;s^nlt:at:ion $nd Tg of thie 
GiopolymeriJe sides tiie: range of this invention, and mean particle 
diameter:.. When. the. copolymer, of this invention is used so that 
cl.eairly from Table 3.,. it 6xg&1s: in the :b;a:.lanGe of the elec.trode 
stre.ngth of an electric., doiible. .lay.er capacitor electrode, 
internal resistance, and also, the electric capacity of an 
electric double layer- capacitor. On the Other hand, the 
caraparative example 1 is an.exataple .of the copdlpier v?.hich does 
not include an acryi.xc- ester (tneta^) xjnit., 

.Eiectrode strength, and. interiiaX. resistance are- Inferior .and the 
electric capacity .of- an electric double layer capacitor is low. 
The conjugated diene. monomelic unit of the comparative exatriple 
.2 is an exap5o.le of th.e copolymer besides the range of this 
invention. 

Internal resistanae is high and t;he ele^stric capacity :o;f an 
electric double layer, capacitor .is low. 

The comparative exajtiple. 3 is an exampl.e of the :poppl:yraer whi&h. 
4Qes. not include a functiona:! group content compound unit.. 
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I-fc is- inferior to bijider performaiice, electrode ^strength is 
inf erior^, and tlie electric capacity of an electrio dbufele layer 
capacitor is .low. 

A conjugated diene raonoaierio unit and of .the eomparafeive 
example 4: are: the exiampleis of the ■^o^plym&x besides, the rangfe 
of this invention-,. 

Ble.dtrode strength and Inte-iinal ireslstaficie :are inf eri.Pi: -and the 
el.ectanic; capacit;^ of aa .eieotrlc double layer capacitor is low, 

[0026.]: 

[Ef fect of the inventim] which the binder for eiectric double 
layer capacitor electrodes of this, invention can produce the 
electrode which activated carboii bound .strongly to the^ charge 
collector,, and can attain high-capacity- izin^ of an eLectric 
dpuble i-ay^-r capacitor., a?id the good larspe ^discharge current 
cba;f$cte.ristitj-. 



[T^anslatioa ^^on^.l 



